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(57) Abstract: An extracellular matrix degrading enzyme 
(matrix metalloproteinase: MMP) is an enzyme which is 
expressed in the course of tissue generation and differenti- 
ation via repeated cell division of a fertilized egg, closely 
relates to infiltration and metastasis of cancer too. Degra- 
dation of extracellular matrix around cancer ells and in the 
vascular basal membrane is an essentially required process 
for infiltration and metastasis of cancer. Thus, infiltration 
and metastasis of cancer can be prevented by inhibiting the 
expression of MMP. However, there have been developed 
few drugs which inhibit the expression of MMP and have 
high safety. Thus, it is intended to provide an MMP expres- 
sion inhibitor. 
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mm^K £ b V V* (MM P : matrix 

metalloproteinase) <D&EL*$m't Z - £ «r«M»^i-«E*^B8i'5. 

10 SMSfl*^ MJ (E CM : extracellular matrix t P^fcfft 5 % *> S ) ttu 

=. if a* a> 5 o »W&0^ b V v 9 * ttx ttlfefl^ h P y * * 
15 (MMP : matrix metalloproteinase, TMMPJ k^5&mK 

£oT#fl¥£ft5-£# § £BbftTV^ 0 MMPIt SUlrW^IIBia^aiSrlftOjgU 
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tot, MM P ©MSrWJt 5 r t ^ «t o T> ^SrWJ"T^- 
£^T*££#k MMP©M«Jt5^tt®^^i»fc*^^^^ T ^ 
b1\ 3to0>5|£3StfS^;*ftTV^ o 
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MMP-1. MM P - 3 , MMP-7*fcfiMMP-14^?)*5ll^f)l^$ 

iwau (4)^ ^ f s u< «^(D^a^^rF^^^^{*^^b07kfp 
b©zKfM&&W$&j*#fc b-r^^i-s, Ets-i (DmmMUnu (8)^ bwy 

P 2i xra P 27 ©ss^EiiaiS:* 

20 Bffioffi^^SttM 

-ffyyXfoZo (b)ft^ b v / yo«SHlii:#tlfFi«lfiK»tt5 CDK W 
^ t If * — <£>3§5I £ (Dm^^-t RT-PCR ifefc: <fc S^»3fe*Sr«*>-t-0"e*> So 

(c)r±^^ h us ^vmiimb&njft&mmz&vz cdk a >m y?*>~<o^ 

25 £ om^^ir Western blot ifem «t 5 3Hfef£^&*fri"BI 
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m^oV^T. Western blot So 

m&\*. tpa mj;o«u»*n«*©«» • iK^fcHagi-aate^©**^* 

tS^tffvy^ofi^T, RT-PCR *H:J;*l5Wfe*«r*t>-fH"e* 

So 

is H9it> tpa ia^^$ti5is©gi • mm^mmirz>d'>^<omm^ 

»t5^ tf f V / ^O»i^ov^> Western blot ifefc £5£Mtete**r***"BB 
US *• M Mir 5 fc #> <D ft & <£> T^flR 

20 ^P^o^ffio^^ov^-cmp^-rSo £AT©^ife^iiBr±x *&m&n 

wi-zftzxDmTjk-vfo r> , ^m^^^mmmm^^-m^ir^mwx^j:^ 

b^r/^ (2-methl-3-tetraprenyl-l,4-naphthoquinone) "Cfc<5 0 1#Js^&x £*Tfc 
25 ^-f"o 
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^ tf M^y tv^4ti: ut^ 1 ~ 5 o o m g/B -e& V) , 0£ 

L<fi 10 — 20 0mg/B-efc<9> St-£r3cb<te3 0—1 3 5mg/Bt'fe 

5 MMPilt fu^tf) £ £5 9 matrix metalloproteinase £r3f ^IJ^Lf^ MM P — 
1 N MM P - 2 N MM P - 3 . MM P - 4 N MMP-7, MM P — 9, MM P — 
1 0s MMP — 1 1, MMP — 1 2. MMP- 1 3 N MM P — 1 4^^^ 
v^tfK ^Ml^^-eft. mz-Z.ihtb\z$t7£iStiZ>Z.btetf:<, MMP<£» 

10 ^ fc N uPA (urokinase plasminogen activator) t fi> "7 s ? * ^ S —WT 2 J-^— 
(PA) »K *#Rf&fcH-5-**-5K3K 

15 MTjk&jteho-ehiX, *&Wm^tt:Z>m&\zi>, BAT^iWJfclWIRSfrS 
20 

Wtmnm HepG2 N Huh?, Hep3B, HLE ^ ^ h W 0M, lO^M, 
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mj&MMwmmFf&ftiffr s fc ^ %®m.m n (omn Km-s-ir % ©3§m 

U fJBJiSJil^^iifT^^rS Cyclin dependent kinase(CDK)<^P£##ffi Sr^i" 
5 5 CDK inhibitor "CfeS p2K p27 N pl6 ©BWMtf h W yo^t^o 
T if 5 MitirZ)(Dfr&^ RT-PCR feSit^ Western blot ftfcl £ oTfi¥#? bfco 

(RT-PCR fe) 

^sW-S^Tte, JFF;)§$BJjfri* HepG2 N Huh7> Hep3B. HLE K*1-*r b W 
10 ^0M, 10" 6 M, 10" 5 M, 10^M©^T»bfcf£, 48 Npm^ii^tz: RNA & 
HJlfcU totalRNA 1 n g <fc Y) RT-PCR Sr^TVV p2L p27. pl6 ©IS^SrPl^^t. 
3>- I- Lt GAPDH(Glyceraldehyde 3-phosphate dehydrogenase) fc«fc 5 

RT-PCR o fc. Sr HI 1 (b) }C^-r o 

15 (Western blot 

*t*J|ftJj:feV>rf±s Jff*HBI&* HepG2, Huh7 > Hep3B, HLE \Z.^-j~ 1 r V W 

>£om, io^m, io- 5 m, lo^Mo^-emAnufc^, **L^ft©*nii&a> e> * v 

/^K«:ttHJl SDS-PAGE iz: J: 5 PVP ^oyf^^U $t 

p2K p27^fe#:fc>f 3.^—^3 l^U ECL&c^T p2K p27©^^^38^Sr 

20 f^fc ^M^IHi(c)^i- 0 

H 1 (b), m 1 (c)tf> b W h «fc 5 l-N HepG2 SBfl&*Ctt p27 S.T>* p21mRNA & 

^^xhvy^os^»^#w^iiJn* s ^bttfc. Hep3B anja-ew: p2i rtj 

pl6©ftae*iJP*S^btbfcd^ p27 ©lE'fbfUft^^tbft^o/to Huh7«-Ctew 

25 
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»bfcM«C0DNAft^«tS^ : Sr7n--^^ hV— (FACS) \z . 
«fc9ft?#fbfc 0 ^WJftfcfcJ^TWu Sf^^BflS HepG2 N Huh7. Hep3B. HLE fc* 

trM/y^^ o m n io- 6 m, io" 5 m n io^m ©*af^*jp^.s 48 mmw&mz. 

5 FACS fc£3fall&JSIffl©&fb&«&b*:o Jfem«rl2l 2 m^-fo 02J:9We>^* 

y i^*sjfl 1 «3lBiJia<^3HBIia J BaSlllzi*3V^-CG 1 b SSB^Oiiff SrWJ b-CV>6 r. t 
&7jkU£-fZ>h(DX*& X) . ^tr fvy G 1 arrest ^tSitiaDITjl 

(HepG2) I'^tTbV/^OM^ 10- 6 M, 10" 5 Ms lO^MOSgt^P 
£$fobBbfc„ Ttt»7^-^ttt NIH3T3 MSrifcV^o 24 ^F^^^r 

20 ^±^T®^15bfc»<^fc^^bTv^5r t*s^5o r.©*t*l-<fc!K 

^tf bV/ ^©R^I-MMP^fSm— <Z>f2#£r(l)RT-PCR (2)Western 
25 blot f*$^ (3)^/^7 hTytJ. (4)MMPfc^f-^n* — J&ftW» N & 
t*(5)TPA K £ 6^B#0^£^<Z>3§m<£iW- <t 5 tfett bfd e 
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(RT-PCR W) 

MMPO» ^f^i - 3 & RT-PCR fefc «fc ^t^^^ofc *^^*5V^ 
T^SM^BJ^ (HepG2 N Hep3B> Huh7) }^tfM//^Wtf^© 
5 #iMMP (MMP-1, MMP-2, MMP-3 N MMP-7 , MM P - 9 , MM 
P-l 4 (MT 1-MMP)), MMP^Mt^i^^i^^Bi 1 Ets-1 Xt^3(W 

in*-*-. H4d^Mba^J;5^ flf05NB^J;oT^mbTV^SMMP<??ffi^ 

f±— gfl^&oTV^fctf^ ^tfFWy©»J;oTMMP-l, MMP-3. 
10 MMP-7WMP-1 4<D mRNA <£38m2 5 ^^^##Jl-#fJf8l £*VCV^ £ £ 

^s^^5 0 £fc. fe^H^ Ets-i (DmW>hM&ffrf?&)\zffiMV s /3i ^>-x^y 

^&tF GAPDH <D mRNA Igm^^^f*^- & tb^^o fc Q 
(Western blot 

15 MMP©M^fft5fcft^ Western blot J: 6I«<Hto fc 0 #f«*3: 
*3V^T«#ffifff^» (HepG2, Hep3B. Huh7) ^ hW VSr^flP bfc^ 
^MMP - 1 WMMP - 3 (DieM^I^fc. ^m^rl2l5^-r o H 5 <fc 19 

0J1 5^ J> W y?)»Hj:otMMP-i WMMP-3 ©16 

20 

MMPft, ^©T'at'-^-' gB^C^iibT^H^ AP-K Ets-1, TcffLef * 
^£<£^^£&WLT:fc<9, MMP^m&PS&LTV^i £tf^b;frTV^„ 
MMP(^^f|«i5l-5iifc¥lil^ AP-K TctfLef tf>^-a^t£#M "^T" bv; ^<D 
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3 2 P HIT 7 ^> Life. AP-K Tcf/Lef <DW^Ui^W-D^M DNA £ fcfo £ i§rfc 
h W Tcf/Lef ©Sf'ft'fiH4fcttaE'ft:«r^^.**»ofe* s ^ AP-1 ©&r£?£ 

5 im\<D AP-i /n-y^yK^iS^W^t (0* rioxj, rioo 

Xjh fMAP-l ^P— ^teMStfSft/^ofc (O 1 ^ rMj) D Jcfc. fet c-fos tit 

10 (MMPj&te-^n^E— * — ^14^) 

MM P - 1 , MM P — 3 > MMP— 1 (D7°n*:— # — Utf— afrg-?- 

fc^fcSJ&WSrlPI^'fco MM P - 1 . MMP- 3, MMP-7«)/P^ 

W7=.?—*£i£~-9'--f s 7*% v K«TIB^i-^ltJ:##^nfcMMP^ p 
15 P*— * CAT * — ^7^.5: y K 1) ©v^— *-at^$P#& 

X 5: y KSrP H£7^#9 5; ^%/Bl^TM» Huh7 CfAlfc^ * -TT h ^ 

j z/&&u9k&-?wMi, 48 mmm^m^m^ ;v*y7 fe%mfe\^ 

r 

MMP - 1 N MMP - 3 „ MMP — 7itfc^©:^n^— f&tefcl^&S^^'r- 

20 XD&m&&mi'tc 0 

Jrfak 1 : Ozaki I, Mizuta T, Zhao Q Zhang H, Yoshimura T, Kawazoe S, Eguchi 
Y,Yasutake T, Hisatomi A, Sakai T, Yamamoto K. Induction of multiple matrix 
metalloproteinase genes in human hepatocellular carcinoma by hepatocyte growth factor 
via a transcription factor Ets-1. Hepatol Res 2003; 27: 288-300. 

25 HI 7 ^-r D El 7 ZVmbfrftZ?^ ^trM/;y«Bia!) 

Huh7 W:*5lt5MMP-l, MMP - 3 N MMP - 7 <D7*v*£— 7§t£te 
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mmik^mmm^fit^o MMP-atmMP-7(i5o%®<^(Df 

5 (TP A K £ zmmft<otiL&*<B&&<n&M0 

*~r<T h W V ^^m^ftJ^fcMMP^ 5 Ets-1 It, uPA 

(urokinase plasminogen activator) ^ t 12-0-tetradecanoylphorbol-13- acetate 
(TP A) \z£*)mm&tlS]ltfc : ¥'-T*1bZ>Z.kt>*tobfrX\t^&o t't'r V W 

tpa iao xmmt § h a jte^©^m^^J^i~ s a> sr&s £>i#*fff ft#u@ 

10 HepG2 ^TPASr20nM©*^-eayWb N $ b^^fc^tT b ^?rJR^t 
TPA tio t^SHi $ *L« JilBoat^fO^Sm* 5 ** $ S fr* RT-PCR *fe 
Xt* Western blot Ssfc-Ctfef* bfc D 8 ROT 9 ^1~o HI 8 «fc t) b 

tZXote, ff iSBlia HepG2 t TPA ?r 20 nM Ss* 1 5 t MM P - 1 , MM P - 3 , 
MMP — 7Rt>* Ets-U $ bKHS uPA © mRNA (D^ltDJf Antf^bHfco — ^ N 

15 uPA gi^fcX h 3 uPAR ^ uPA tfM fc If * — T* *> * PAI fif^S:^ ft o 

fc 0 z-fittt-r*? M/yy«pf5t tpa iaoTii$tifcMMP- 1, 

MM P - 3 x MM P - 7 % Ets-1 uPA <D mRNA <Z>3§^f3:^S#t##J 
Sftfco Sfc, H9«tt)M6>36»teJ;5^ ^tf M//yfts MMP-lM 
MP - 3 <D? -yrtfi l/^T^Mt>Mft#^I^SI Lfc 0 r. 9 „ 
20 ^tfM/y^ JIT*>!WJ&fc:*5V>-C\ TPAtCioTM^^fcMMP, Ets-1 
*3,fctfuPAfcir©SiB • ^^S-^-rsate-T-^mSrWiM-t-Sw^^^tt 

25 #K389I£ ±3 £n h W ^(B^H-^ Ets-1 <E>3g£U3«fctf AP-1 <Df£ 

^fiH4*#H«IU h y s/^^t^tSii-CfcSMMPMMP i: 
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15 m$h&&t UT^rT^ Ets-1 0^?i.WJ^Jo 
20 SO^lSfeo 

Z^tfLftt UT^Wi-^s CDK >-t t^-pl6 N p21 Xtt p27 (D&^LVZmni 
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